032301 . 159 . seq. ST25 . txt 
SEQUENCE LISTING 

<110> MOCKEL, Bettina 

<120> NUCLEOTIDE SEQUENCES WHICH CODE FOR THE cstA GENE 
<130> 032\oi WD 195 
<160> 7 

<170> PatentXn version 3.1 



<210> 
<211> 
<212> 



<220> 
<221> 
<222> 
<223> 



1 

2718 
DNA 




<213> Corynebact> 



2rium glutamicum 



CDS 
(200) 



{2515)\ 



<400> 1 

aggatggtat aaatcatctc tV;aatgttac ttttccattg ttaagaatta acaactctcg 60 

gtgatttgtc gcatacccag ctgtcaaaga tccgatcatc ggcatacaga aacacccatc 120 

tggccgaact ttcctttttc tgcAtgcatt tctgcacaca gtttctgccc gctgtttctg 180 

cccgctgttt ctacgcata gtg gat ttg aaa cga ccc gaa gag aaa aca gta 232 

Met Alk Leu Lys Arg Pro Glu Glu Lys Thr Val 
1 \ 5 10 

aag ate gtg acc ata aaa cag aVt gac aac ate aat gac gat gat ttg 280 
s He Val Thr He Lys Gin TWr Asp Asn He Asn Asp Asp Asp Leu 
15 \ 20 25 

tg tac age aac get act gac ctt bca gta ggc gtg aag aag tec cct 328 
Val Tyr Ser Asn Ala Thr Asp Leu Rro Val Gly Val Lys Lys Ser Pro 
30 35 \ 40 

aaa atg tea ccg acc gcc cgc gtt ggn etc ctt gtc ttt ggg gtt ate 376 
Lys Met Ser Pro Thr Ala Arg Val GlyXLeu Leu Val Phe Gly Val He 
45 50 \ 55 

gcg gcg gtg ggt tgg gga gca ate get t^c tec cgt ggc gaa aca ate 424 
Ala Ala Val Gly Trp Gly Ala He Ala Pfte Ser Arg Gly Glu Thr He 
60 65 \ 70 75 

aac tct gtg tgg ctg gtt ttg gcg gca gtt\ggt tec tat ate att gcg 472 
Asn Ser Val Trp Leu Val Leu Ala Ala Val V^ly Ser Tyr He He Ala 
80 85 \ 90 

ttt tct ttc tat gcc cga ctg att gaa tac aka gtt gtt aag ccg aaa 520 
Phe Ser Phe Tyr Ala Arg Leu He Glu Tyr LyB Val Val Lys Pro Lys 
95 100 \ 105 



gat cag cga gca acc ccg gcg gaa tac gtt aat >aac ggc aag gac tat 
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Asp Gin Arg Ala Thr Pro Ala Glu Tyr Val Asn Asp Gly Lys Asp Tyr 
110 115 120 

gtc cca acg gat cgt cgt gtg ctt ttt ggc cac cac ttt gca get att 616 
Val Pro Thr Asp Arg Arg Val Leu Phe Gly His His Phe Ala Ala lie 
125 130 135 

gca ggt gcc ggt cca ttg gtt gga cot gtc atg gee gcg cag atg ggc 664 
Ala Gly Ala Gly Pro Leu Val Gly Pro Val Met Ala Ala Gin Met Gly 
140 145 150 155 

tac ctg cca ggc acc ttg tgg att ate etc ggt gtg att ttc gcc ggt 712 
Tyr Leu Pro Gly Thr Leu Trp lie lie Leu Gly Val lie Phe Ala Gly 
160 165 170 

gca gtg cag gac tac eta gtg ctg tgg gtg tet act cgt agg cgt gga 760 
Ala Val Gin Asp Tyr Leu Val Leu Trp Val Ser Thr Arg Arg Arg Gly 
175 180 185 

cgc tea ctt ggc cag atg gtt cgt gat gaa atg ggc acg gtc- ggt gga 808 
Arg Ser Leu Gly Gin Met Val Arg Asp Glu Met Gly Thr Val Gly Gly 
190 195 200 

get gee ggt ate ttg gcg acc ate tec ate atg ate ate att ate gcg 856 
Ala Ala Gly lie Leu Ala Thr He Ser He Met He He He He Ala 
205 210 215 

gtg etc gca ttg ate gtg gtt aat gca ctg get gat tea cca tgg ggc 904 
Val Leu Ala Leu He Val Val Asn Ala Leu Ala Asp Ser Pro Trp Gly 
220 225 230 235 

gtt ttc tec ate acc atg acc ate cca att gca ctg ttc atg ggt gtg 952 
Val Phe Ser He Thr Met Thr He Pro He Ala Leu Phe Met Gly Val 
240 245 250 

tac ttg cgt tac ctg egc cca ggt cgt gtt act gaa gtg tec ate ate 1000 
Tyr Leu Arg Tyr Leu Arg Pro Gly Arg Val Thr Glu Val Ser He He 
255 260 265 

ggt gtg gca ctg etc ctg ctg get ate gtt get ggt ggt tgg gtt gca 1048 
Gly Val Ala Leu Leu Leu Leu Ala He Val Ala Gly Gly Trp Val Ala 
270 275 280 

gac ace tea tgg ggc gtg gaa tgg ttc ace tgg tet aag ace act ttg 1096 
Asp Thr Ser Trp Gly Val Glu Trp Phe Thr Trp Ser Lys Thr Thr Leu 
285 290 295 



gcg ttg gee ttg ate ggt tac gga ate atg get gcg att ttg ecg gtg 
Ala Leu Ala Leu He Gly Tyr Gly He Met Ala Ala He Leu Pro Val 
300 305 310 315 



1144 



tgg ctg ctg ctt gca ecg egc gat tac ctg tet ace ttt atg aag ate 1192 

Trp Leu Leu Leu Ala Pro Arg Asp Tyr Leu Ser Thr Phe Met Lys He 
320 325 330 

ggc gtc ate ggt ctg ttg gca gtg ggt att ttg ttc gca cgt cct gag 1240 

Gly Val He Gly Leu Leu Ala Val Gly He Leu Phe Ala Arg Pro Glu 

335 340 345 
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gtg cag atg cct tec gtg acc tec ttc gca ctt gag ggc aac ggt cog 1288 

Val Gin Met Pro Ser Val Thr Ser Phe Ala Leu Glu Gly Asn Gly Pro 
350 355 360 

gtg ttc tct gga agt ctg ttc cca ttc ctg ttc ate acg att gee tgt 1336 

Val Phe Ser Gly Ser Leu Phe Pro Phe Leu Phe lie Thr lie Ala Cys 
365 370 375 

ggt gca ctg tct ggt ttc cac gca ctg att tct tea gga ace aca cca 1384 

Gly Ala Leu Ser Gly Phe His Ala Leu lie Ser Ser Gly Thr Thr Pro 
380 385 390 395 

aag ctt gtg gag aag gaa tec cag atg cgc atg etc ggc tac ggc ggc 1432 

Lys Leu Val Glu Lys Glu Ser Gin Met Arg Met Leu Gly Tyr Gly Gly 

400 405 410 

atg ttg atg gaa tct ttc gtg gcg atg atg gca ctg ate acc get gtt 1480 

Met Leu Met Glu Ser Phe Val Ala Met Met Ala Leu He Thr Ala Val 

415 420 425 

att ctg gat egt cac ctg tac ttc tec atg aac get ccg ctg gca ctg 1528 

He Leu Asp Arg His Leu Tyr Phe Ser Met Asn Ala Pro Leu Ala Leu 
430 435 440 

act ggt gga gat cca gca acc gca get gag tgg gtt aac tec att ggg 157 6 

Thr Gly Gly Asp Pro Ala Thr Ala Ala Glu Trp Val Asn Ser He Gly 
445 450 455 

ctg aca ggt gcg gat ate ace ccg gaa cag ctg teg gaa get get gaa 1624 

Leu Thr Gly Ala Asp He Thr Pro Glu Gin Leu Ser Glu Ala Ala Glu 
460 465 470 475 

agt gte gga gaa tec act gtt att tec egt acc ggt ggc gca cca acc 1672 

Ser Val Gly Glu Ser Thr Val He Ser Arg Thr Gly Gly Ala Pro Thr 

480 485 490 

ttg gcg ttc ggt atg tct gaa ate etc tec gga ttc ate ggc ggc get 1720 

Leu Ala Phe Gly Met Ser Glu He Leu Ser Gly Phe He Gly Gly Ala 

495 500 505 

gga atg aag gcg ttc tgg tac cac ttc gee ate atg ttt gag get ctg 1768 

Gly Met Lys Ala Phe Trp Tyr His Phe Ala He Met Phe Glu Ala Leu 
510 515 520 

ttc ate etc act act gtg gat gca ggt act egt gtg get cgc ttt atg 1816 

Phe He Leu Thr Thr Val Asp Ala Gly Thr Arg Val Ala Arg Phe Met 
525 530 535 

atg acc gat acc ttg ggc aat gtt cca ggt ctg cgc egt ttc aag gat 1864 

Met Thr Asp Thr Leu Gly Asn Val Pro Gly Leu Arg Arg Phe Lys Asp 
540 545 550 555 

cct tea tgg act gtc ggt aac tgg att tct ace gtg ttt gtg tgt get 1912 

Pro Ser Trp Thr Val Gly Asn Trp He Ser Thr Val Phe Val Cys Ala 

560 565 570 



eta tgg ggt get att ttg etc atg ggt gtt acc gat cca ctg ggc ggc 
Leu Trp Gly Ala He Leu Leu Met Gly Val Thr Asp Pro Leu Gly Gly 
575 580 585 



1960 
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ate aac gtg ctt ttc cca eta tte ggt ate get aac eag ctg ete gee 2008 
lie Asn Val Leu Phe Pro Leu Phe Gly lie Ala Asn Gin Leu Leu Ala 
590 595 600 

get att gea ctt get ete gtg etg gtt gtt gtg gtg aag aag gge ctg 2056 
Ala lie Ala Leu Ala Leu Val Leu Val Val Val Val Lys Lys Gly Leu 
605 610 615 

tac aag tgg gcg tgg att eca get gtt eet ttg gea tgg gat etc att 2104 
Tyr Lys Trp Ala Trp lie Pro Ala Val Pro Leu Ala Trp Asp Leu lie 
620 625 630 635 

gte aeg atg act gcg tea tgg eag aag att ttc cae tet gat ccg get 2152 
Val Thr Met Thr Ala Ser Trp Gin Lys lie Phe His Ser Asp Pro Ala 
640 645 650 

att gge tac tgg get cag aac gcg aac tte cgc gat gea aag tct caa 2200 
lie Gly Tyr Trp Ala Gin Asn Ala Asn Phe Arg Asp Ala Lys Ser Gin 
655 660 665 

gge ctt ace gaa ttt ggt gee get aaa tct cct gag gea ate gat gcg 2248 
Gly Leu Thr Glu Phe Gly Ala Ala Lys Ser Pro Glu Ala lie Asp Ala 
670 675 680 

gtt ate ega aac ace atg att cag gge ate ttg tee ate etg tte gcg 2296 
Val lie Arg Asn Thr Met lie Gin Gly He Leu Ser He Leu Phe Ala 
685 690 695 

gtg etc gte etc gtt gtt gte gge gea gee att gcg gtg tgc ate aag 2344 
Val Leu Val Leu Val Val Val Gly Ala Ala He Ala Val Cys He Lys 
700 705 710 715 

tee ate agg get cgt gea gee gga aea cct ttg gag ace act gaa gag 2392 
Ser He Arg Ala Arg Ala Ala Gly Thr Pro Leu Glu Thr Thr Glu Glu 
720 725 730 

eet gat act gaa tct gag ttc ttc gcc cca act gga tte ett gea tet 2440 
Pro Asp Thr Glu Ser Glu Phe Phe Ala Pro Thr Gly Phe Leu Ala Ser 
735 740 745 

tec agg gat aag gaa gte eag gee atg tgg gae gag cgc tac cca gge 2488 
Ser Arg Asp Lys Glu Val Gin Ala Met Trp Asp Glu Arg Tyr Pro Gly 
750 755 760 

ggt gcg cec gtg tct tet gga ggg eac taaaacatga tggctcttae 2535 
Gly Ala Pro Val Ser Ser Gly Gly His 
765 770 

teatgcactg tggaaaatcc egegggcggt gtggtggtat ctcactgage teatggggga 2595 

cacggegtat tecaagtatg tggtgeactt aaageaccac eatecggatg ctecgattec 2655 

tactgagegg gagtattgge gggeaaagta tgeagatcag gaegetaatc ctggtgeecg 2715 

etg 2718 



<210> 2 
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<211> 772 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 2 

Met Ala Leu Lys Arg Pro Glu Glu Lys Thr Val Lys lie Val Thr lie 
15 10 15 



Lys Gin Thr Asp Asn lie Asn Asp Asp Asp Leu Val Tyr Ser Asn Ala 
20 25 30 



Thr Asp Leu Pro Val Gly Val Lys Lys Ser Pro Lys Met Ser Pro Thr 
35 40 45 



Ala Arg Val Gly Leu Leu Val Phe Gly Val He Ala Ala Val Gly Trp 
50 55' 60 



Gly Ala He Ala Phe Ser Arg Gly Glu Thr He Asn Ser Val Trp Leu 
65 70 75 80 



Val Leu Ala Ala Val Gly Ser Tyr He He Ala Phe Ser Phe Tyr Ala 
85 90 95 



Arg Leu He Glu Tyr Lys Val Val Lys Pro Lys Asp Gin Arg Ala Thr 
100 105 110 



Pro Ala Glu Tyr Val Asn Asp Gly Lys Asp Tyr Val Pro Thr Asp Arg 
115 120 125 



Arg Val Leu Phe Gly His His Phe Ala Ala He Ala Gly Ala Gly Pro 
130 135 140 



Leu Val Gly Pro Val Met Ala Ala Gin Met Gly Tyr Leu Pro Gly Thr 
145 150 155 160 



Leu Trp He He Leu Gly Val He Phe Ala Gly Ala Val Gin Asp Tyr 
165 170 175 



Leu Val Leu Trp Val Ser Thr Arg Arg Arg Gly Arg Ser Leu Gly Gin 
180 185 190 



Met Val Arg Asp Glu Met Gly Thr Val Gly Gly Ala Ala Gly He Leu 
195 200 205 



Ala Thr He Ser He Met He He He He Ala Val 
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210 215 220 



Val Val Asn Ala Leu Ala Asp Ser Pro Trp Gly Val Phe Ser lie Thr 
225 230 235 240 



Met Thr lie Pro lie Ala Leu Phe Met Gly Val Tyr Leu Arg Tyr Leu 
245 250 255 



Arg Pro Gly Arg Val Thr Glu Val Ser lie lie Gly Val Ala Leu Leu 
260 265 270 



Leu Leu Ala lie Val Ala Gly Gly Trp Val Ala Asp Thr Ser Trp Gly 
275 280 285 



Val Glu Trp Phe Thr Trp Ser Lys Thr Thr Leu Ala Leu Ala Leu lie 
290 295 300 



Gly Tyr Gly He Met Ala Ala He Leu Pro Val Trp Leu Leu Leu Ala 
305 310 315 320 



Pro Arg Asp Tyr Leu Ser Thr Phe Met Lys He Gly Val He Gly Leu 
325 330 335 



Leu Ala Val Gly He Leu Phe Ala Arg Pro Glu Val Gin Met Pro Ser 
340 345 350 



Val Thr Ser Phe Ala Leu Glu Gly Asn Gly Pro Val Phe Ser Gly Ser 
355 360 365 



Leu Phe Pro Phe Leu Phe He Thr He Ala Cys Gly Ala Leu Ser Gly 
370 375 380 



Phe His Ala Leu He Ser Ser Gly Thr Thr Pro Lys Leu Val Glu Lys 
385 390 395 400 



Glu Ser Gin Met Arg Met Leu Gly Tyr Gly Gly Met Leu Met Glu Ser 
405 410 415 



Phe Val Ala Met Met Ala Leu He Thr Ala Val He Leu Asp Arg His 
420 425 430 



Leu Tyr Phe Ser Met Asn Ala Pro Leu Ala Leu Thr Gly Gly Asp Pro 
435 440 445 
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Ala Thr Ala Ala Glu Trp Val Asn Ser lie Gly Leu Thr Gly Ala Asp 
450 455 460 



He Thr Pro Glu Gin Leu Ser Glu Ala Ala Glu Ser Val Gly Glu Ser 
465 470 475 480 



Thr Val He Ser Arg Thr Gly Gly Ala Pro Thr Leu Ala Phe Gly Met 
485 490 495 



Ser Glu He Leu Ser Gly Phe He Gly Gly Ala Gly Met Lys Ala Phe 
500 505 510 



Trp Tyr His Phe Ala He Met Phe Glu Ala Leu Phe He Leu Thr Thr 
515 520 525 



Val Asp Ala Gly Thr Arg Val Ala Arg Phe Met Met Thr Asp Thr Leu 
530 535 540 



Gly Asn Val Pro Gly Leu Arg Arg Phe Lys Asp Pro Ser Trp Thr Val 
545 550 555 560 



Gly Asn Trp He Ser Thr Val Phe Val Cys Ala Leu Trp Gly Ala He 
565 570 575 



Leu Leu Met Gly Val Thr Asp Pro Leu Gly Gly He Asn Val Leu Phe 
580 585 590 



Pro Leu Phe Gly He Ala Asn Gin Leu Leu Ala Ala He Ala Leu Ala 
595 600 605 



Leu Val Leu Val Val Val Val Lys Lys Gly Leu Tyr Lys Trp Ala Trp 
610 615 620 



He Pro Ala Val Pro Leu Ala Trp Asp Leu He Val Thr Met Thr Ala 
625 630 635 640 



Ser Trp Gin Lys He Phe His Ser Asp Pro Ala He Gly Tyr Trp Ala 
645 650 655 



Gin Asn Ala Asn Phe Arg Asp Ala Lys Ser Gin Gly Leu Thr Glu Phe 
660 665 670 



Gly Ala Ala Lys Ser Pro Glu Ala He Asp Ala Val He Arg Asn Thr 
675 680 685 
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Met lie Gin Gly lie Leu Ser lie Leu Phe Ala Val Leu Val Leu Val 
690 695 700 



Val Val Gly Ala Ala He Ala Val Cys He Lys Ser He Arg Ala Arg 
705 710 715 720 



Ala Ala Gly Thr Pro Leu Glu Thr Thr Glu Glu Pro Asp Thr Glu Ser 
725 730 735 



Glu Phe Phe Ala Pro Thr Gly Phe Leu Ala Ser Ser Arg Asp Lys Glu 
740 745 750 



Val Gin Ala Met Trp Asp Glu Arg Tyr Pro Gly Gly Ala Pro Val Ser 
755 760 765 



Ser Gly Gly His 
770 



<210> 3 
<211> 149 
<212> DNA 

<213> Corynebacterium glutamicum 
<400> 3 

caccctactg aacagcttgg tctattgcaa tagactgtgt ggtataaatt tattctcggg 60 
taattttctt gactttttcc aactgatttg aaatcgattg cgtacagcta gggttatggg 120 
ggtatgacta gccccactct aaatggtgt 149 

<210> 4 

<211> 2867 

<212> DNA 

<213> Corynebacterium glutamicum 
<220> 

<221> CDS 

<222> (349) . . (2664) 

<223> 

<400> 4 

caccctactg aacagcttgg tctattgcaa tagactgtgt ggtataaatt tattctcggg 60 

taattttctt gactttttcc aactgatttg aaatcgattg cgtacagcta gggttatggg 120 

ggtatgacta gccccactct aaatggtgta ggatggtata aatcatctct caatgttact 180 

tttccattgt taagaattaa caactctcgg tgatttgtcg catacccagc tgtcaaagat 240 

ccgatcatcg gcatacagaa acacccatct ggccgaactt tcctttttct gcatgcattt 300 
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ctgcacacag tttctgcccg ctgtttctgc ccgctgtttc tacgcata gtg get ttg 357 

Met Ala Leu 
1 

aaa cga ccc gaa gag aaa aca gta aag ate gtg acc ata aaa cag act 405 
Lys Arg Pro Glu Glu Lys Thr Val Lys lie Val Thr lie Lys Gin Thr 
5 10 15 

gac aac ate aat gae gat gat ttg gtg tae age aae get act gac ctt 4 53 

Asp Asn lie Asn Asp Asp Asp Leu Val Tyr Ser Asn Ala Thr Asp Leu 
20 25 30 35 

cea gta ggc gtg aag aag tee eet aaa atg tea eeg aee gee cgc gtt 501 
Pro Val Gly Val Lys Lys Ser Pro Lys Met Ser Pro Thr Ala Arg Val 
40 45 50 

ggt etc ctt gte ttt ggg gtt ate geg geg gtg ggt tgg gga gca ate 54 9 

Gly Leu Leu Val Phe Gly Val He Ala Ala Val Gly Trp Gly Ala He 
55 60 65 

get tte tee egt gge gaa aca ate aae tet gtg tgg ctg gtt ttg geg 597 
Ala Phe Ser Arg Gly Glu Thr lie Asn Ser Val Trp Leu Val Leu Ala 
70 75 80 

gca gtt ggt tee tat ate att geg ttt tet tte tat gee cga ctg att 64 5 

Ala Val Gly Ser Tyr He lie Ala Phe Ser Phe Tyr Ala Arg Leu He 
85 90 95 

gaa tae aaa gtt gtt aag eeg aaa gat cag cga gca aee eeg geg gaa 693 
Glu Tyr Lys Val Val Lys Pro Lys Asp Gin Arg Ala Thr Pro Ala Glu 
100 105 110 115 

tae gtt aat gae ggc aag gae tat gte cea aeg gat egt cgt gtg ctt 741 
Tyr Val Asn Asp Gly Lys Asp Tyr Val Pro Thr Asp Arg Arg Val Leu 
120 125 130 

ttt ggc cac cae ttt gca get att gca ggt gee ggt cea ttg gtt gga 789 
Phe Gly His His Phe Ala Ala He Ala Gly Ala Gly Pro Leu Val Gly 
135 140 145 

eet gte atg gee geg cag atg gge tae ctg cea gge aee ttg tgg att 837 
Pro Val Met Ala Ala Gin Met Gly Tyr Leu Pro Gly Thr Leu Trp He 
150 155 160 

ate etc ggt gtg att tte gee ggt gca gtg cag gae tae eta gtg ctg 885 
He Leu Gly Val He Phe Ala Gly Ala Val Gin Asp Tyr Leu Val Leu 
165 170 175 

tgg gtg tet act egt agg cgt gga cge tea ctt gge cag atg gtt cgt 933 
Trp Val Ser Thr Arg Arg Arg Gly Arg Ser Leu Gly Gin Met Val Arg 
180 185 190 195 

gat gaa atg gge acg gte ggt gga get gee ggt ate ttg geg acc ate 981 
Asp Glu Met Gly Thr Val Gly Gly Ala Ala Gly He Leu Ala Thr He 
200 205 210 

tec ate atg ate ate att ate geg gtg etc gca ttg ate gtg gtt aat 1029 
Ser He Met He He He He Ala Val Leu Ala Leu He Val Val Asn 
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220 225 



gca ctg get gat tea cca tgg ggc gtt ttc tec ate ace atg ace ate 1077 
Ala Leu Ala Asp Ser Pro Trp Gly Val Phe Ser lie Thr Met Thr lie 
230 235 240 

cca att gca ctg ttc atg ggt gtg tac ttg egt tac ctg ege cea ggt 1125 
Pro lie Ala Leu Phe Met Gly Val Tyr Leu Arg Tyr Leu Arg Pro Gly 
245 250 255 

egt gtt act gaa gtg tec ate ate ggt gtg gca ctg etc ctg ctg get 1173 
Arg Val Thr Glu Val Ser lie lie Gly Val Ala Leu Leu Leu Leu Ala 
260 265 270 275 

ate gtt get ggt ggt tgg gtt gea gac acc tea tgg ggc gtg gaa tgg 1221 
He Val Ala Gly Gly Trp Val Ala Asp Thr Ser Trp Gly Val Glu Trp 
280 285 290 

ttc ace tgg tet aag acc act ttg gcg ttg gee ttg ate ggt tae gga 1269 
Phe Thr Trp Ser Lys Thr Thr Leu Ala Leu Ala Leu He Gly Tyr Gly 
295 300 305 

ate atg get gcg att ttg eeg gtg tgg ctg ctg ett gca eeg egc gat 1317 
He Met Ala Ala He Leu Pro Val Trp Leu Leu Leu Ala Pro Arg Asp 
310 315 320 

tac ctg tet ace ttt atg aag ate ggc gtc ate ggt ctg ttg gca gtg 1365 
Tyr Leu Ser Thr Phe Met Lys He Gly Val He Gly Leu Leu Ala Val 
325 330 335 

ggt att ttg ttc gea egt ect gag gtg cag atg ect tec gtg ace tec 1413 
Gly He Leu Phe Ala Arg Pro Glu Val Gin Met Pro Ser Val Thr Ser 
340 345 350 355 

ttc gea ett gag ggc aac ggt eeg gtg ttc tet gga agt ctg ttc cca 1461 
Phe Ala Leu Glu Gly Asn Gly Pro Val Phe Ser Gly Ser Leu Phe Pro 
360 365 370 

ttc ctg ttc ate acg att gee tgt ggt gca ctg tet ggt ttc cac gca 1509 
Phe Leu Phe He Thr He Ala Cys Gly Ala Leu Ser Gly Phe His Ala 
375 380 385 

ctg att tet tea gga ace aca cea aag ett gtg gag aag gaa tec cag 1557 
Leu He Ser Ser Gly Thr Thr Pro Lys Leu Val Glu Lys Glu Ser Gin 
390 395 400 

atg cge atg etc ggc tae ggc ggc atg ttg atg gaa tet ttc gtg gcg 1605 
Met Arg Met Leu Gly Tyr Gly Gly Met Leu Met Glu Ser Phe Val Ala 
405 410 415 

atg atg gca ctg ate ace get gtt att ctg gat egt cac ctg tae ttc 1653 
Met Met Ala Leu He Thr Ala Val He Leu Asp Arg His Leu Tyr Phe 
420 425 430 435 

tee atg aae get eeg ctg gea ctg act ggt gga gat cca gea ace gca 1701 
Ser Met Asn Ala Pro Leu Ala Leu Thr Gly Gly Asp Pro Ala Thr Ala 
440 445 450 

get gag tgg gtt aae tee att ggg ctg aca ggt gcg gat ate acc ccg 174 9 
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Ala Glu Trp Val Asn Ser lie Gly Leu Thr Gly Ala Asp lie Thr Pro 
455 460 465 

gaa cag ctg teg gaa get get gaa agt gte gga gaa tee act gtt att 17 97 

Glu Gin Leu Ser Glu Ala Ala Glu Ser Val Gly Glu Ser Thr Val He 
470 475 480 

tee cgt aec ggt gge gea eea aec ttg geg tte ggt atg tet gaa ate 1845 
Ser Arg Thr Gly Gly Ala Pro Thr Leu Ala Phe Gly Met Ser Glu He 
485 490 495 

etc tec gga tte ate gge gge get gga atg aag gcg tte tgg tac eac 1893 
Leu Ser Gly Phe He Gly Gly Ala Gly Met Lys Ala Phe Trp Tyr His 
500 505 510 515 

tte gee ate atg ttt gag get ctg tte ate cte act act gtg gat gea 1941 
Phe Ala He Met Phe Glu Ala Leu Phe He Leu Thr Thr Val Asp Ala 
520 525 530 

ggt act cgt gtg get egc ttt atg atg ace gat aec ttg gge aat gtt 1989 
Gly Thr Arg Val Ala Arg Phe Met Met Thr Asp Thr Leu Gly Asn Val 
535 540 545 

eea ggt ctg egc cgt tte aag gat ect tea tgg act gte ggt aac tgg 2037 
Pro Gly Leu Arg Arg Phe Lys Asp Pro Ser Trp Thr Val Gly Asn Trp 
. 550 555 560 

att tet aec gtg ttt gtg tgt get eta tgg ggt get att ttg etc atg 2085 
He Ser Thr Val Phe Val Cys Ala Leu Trp Gly Ala He Leu Leu Met 
565 570 575 

ggt gtt aec gat eea ctg gge gge ate aac gtg ett tte cca eta tte 2133 
Gly Val Thr Asp Pro Leu Gly Gly He Asn Val Leu Phe Pro Leu Phe 
580 585 590 595 

ggt ate get. aac cag ctg cte gee get att gea ctt get etc gtg ctg 2181 
Gly He Ala Asn Gin Leu Leu Ala Ala He Ala Leu Ala Leu Val Leu 
600 605 610 

gtt gtt gtg gtg aag aag gge ctg tac aag tgg gcg tgg att cca get 2229 
Val Val Val Val Lys Lys Gly Leu Tyr Lys Trp Ala Trp He Pro Ala 
615 620 625 

gtt ect ttg gea tgg gat etc att gte aeg atg act gcg tea tgg cag 2277 
Val Pro Leu Ala Trp Asp Leu He Val Thr Met Thr Ala Ser Trp Gin 



630 635 640 

aag att tte eae tet gat ccg get att gge tac tgg get cag -aac gcg 

Lys He Phe His Ser Asp Pro Ala He Gly Tyr Trp Ala Gin Asn Ala 

645 650 655 



2325 



aac tte egc gat gea aag tet caa gge ctt ace gaa ttt ggt gee get 2373 

Asn Phe Arg Asp Ala Lys Ser Gin Gly Leu Thr Glu Phe Gly Ala Ala 

660 665 670 675 

aaa tet ect gag gea ate gat gcg gtt ate ega aac aec atg att cag 2421 

Lys Ser Pro Glu Ala He Asp Ala Val He Arg Asn Thr Met He Gin 

680 685 690 
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ggc ate ttg tec ate etg tte gcg gtg cte gtc ete gtt gtt gtc ggc 2469 

Gly He Leu Ser He Leu Phe Ala Val Leu Val Leu Val Val Val Gly 

695 700 705 

gea gee att geg gtg tgc ate aag tec ate agg get egt gca gee gga 2517 

Ala Ala He Ala Val Cys He Lys Ser He Arg Ala Arg Ala Ala Gly 
710 715 720 

aea act ttg gag acc act gaa gag cet gat aet gaa tet gag ttc tte 2565 

Thr Pro Leu Glu Thr Thr Glu Glu Pro Asp Thr Glu Ser Glu Phe Phe 
725 730 735 

gee eca act gga ttc ett gca tet tec agg gat aag gaa gtc cag gee 2613 

Ala Pro Thr Gly Phe Leu Ala Ser Ser Arg Asp Lys Glu Val Gin Ala 
740 745 750 755 

atg tgg gac gag cgc tac oca ggc ggt gcg ccc gtg tet tet gga ggg 2661 

Met Trp Asp Glu Arg Tyr Pro Gly Gly Ala Pro Val Ser Ser Gly Gly 

760 765 770 

cac taaaacatga tggctcttac teatgeactg tggaaaatec cgcgggcggt 2714 
His 



gtggtggtat ctcactgage tcatggggga caeggcgtat teeaagtatg tggtgeactt 2774 
aaageaecac catceggatg ctccgattec taetgagcgg gagtattgge gggeaaagta 2834 
tgcagatcag gacgctaatc etggtgcceg etg 2867 

<210> 5 
<211> 772 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 5 

Met Ala Leu Lys Arg Pro Glu Glu Lys Thr Val Lys He Val Thr He 
15 10 15 



Lys Gin Thr Asp Asn He Asn Asp Asp Asp Leu Val Tyr Ser Asn Ala 
20 25 30 



Thr Asp Leu Pro Val Gly Val Lys Lys Ser Pro Lys Met Ser Pro Thr 
35 40 45 



Ala Arg Val Gly Leu Leu Val Phe Gly Val He Ala Ala Val Gly Trp 
50 55 60 



Gly Ala He Ala Phe Ser Arg Gly Glu Thr He Asn Ser Val Trp Leu 
65 70 75 80 



Val Leu Ala Ala Val Gly Ser Tyr He He Ala Phe Ser Phe Tyr Ala 
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90 95 



Arg Leu lie Glu Tyr Lys Vai Val Lys Pro Lys Asp Gin Arg Ala Thr 
100 105 110 



Pro Ala Glu Tyr Val Asn Asp Gly Lys Asp Tyr Val Pro Thr Asp Arg 
115 120 125 



Arg Val Leu Phe Gly His His Phe Ala Ala lie Ala Gly Ala Gly Pro 
130 135 140 



Leu Val Gly Pro Val Met Ala Ala Gin Met Gly Tyr Leu Pro Gly Thr 
145 150 155 160 



Leu Trp lie lie Leu Gly Val lie Phe Ala Gly Ala Val Gin Asp Tyr 
165 170 175 



Leu Val Leu Trp Val Ser Thr Arg Arg Arg Gly Arg Ser Leu Gly Gin 
180 185 190 



Met Val Arg Asp Glu Met Gly Thr Val Gly Gly Ala Ala Gly He Leu 
195 , 200 205 



Ala Thr He Ser He Met He He He He Ala Val Leu Ala Leu He 
210 215 220 



Val Val Asn Ala Leu Ala Asp Ser Pro Trp Gly Val Phe Ser He Thr 
225 230 235 240 



Met Thr He Pro He Ala Leu Phe Met Gly Val Tyr Leu Arg Tyr Leu 
245 250 255 



Arg Pro Gly Arg Val Thr Glu Val Ser He He Gly Val Ala Leu Leu 
260 265 270 



Leu Leu Ala He Val Ala Gly Gly Trp Val Ala Asp Thr Ser Trp Gly 
275 280 285 



Val Glu Trp Phe Thr Trp Ser Lys Thr Thr Leu Ala Leu Ala Leu He 
290 295 300 



Gly Tyr Gly He Met Ala Ala He Leu Pro Val Trp Leu Leu Leu Ala 
305 310 315 320 
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Pro Arg Asp Tyr Leu Ser Thr Phe Met Lys lie Gly Val lie Gly Leu 
325 330 335 



Leu Ala Val Gly lie Leu Phe Ala Arg Pro Glu Val Gin Met Pro Ser 
340 345 350 



Val Thr Ser Phe Ala Leu Glu Gly Asn Gly Pro Val Phe Ser Gly Ser 
355 360 365 



Leu Phe Pro Phe Leu Phe lie Thr lie Ala Cys Gly Ala Leu Ser Gly 
370 375 380 



Phe His Ala Leu lie Ser Ser Gly Thr Thr Pro Lys Leu Val Glu Lys 
385 390 395 400 



Glu Ser Gin Met Arg Met Leu Gly Tyr Gly Gly Met Leu Met Glu Ser 
405 410 415 



Phe Val Ala Met Met Ala Leu He Thr Ala Val He Leu Asp Arg His 
420 * 425 430 



Leu Tyr Phe Ser Met Asn Ala Pro Leu Ala Leu Thr Gly Gly Asp Pro 
435 440 445 



Ala Thr Ala Ala Glu Trp Val Asn Ser He Gly Leu Thr Gly Ala Asp 
450 455 460 



lie Thr Pro Glu Gin Leu Ser Glu Ala Ala Glu Ser Val Gly Glu Ser 
465 470 475 480 



Thr Val He Ser Arg Thr Gly Gly Ala Pro Thr Leu Ala Phe Gly Met 
485 490 495 



Ser Glu He Leu Ser Gly Phe He Gly Gly Ala Gly Met Lys Ala Phe 
500 505 510 



Trp Tyr His Phe Ala He Met Phe Glu Ala Leu Phe He Leu Thr Thr 
515 520 525 



Val Asp Ala Gly Thr Arg Val Ala Arg Phe Met Met Thr Asp Thr Leu 
530 535 540 



Gly Asn Val Pro Gly Leu Arg Arg Phe Lys Asp Pro Ser Trp Thr Val 
545 550 555 560 
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Gly Asn Trp lie Ser Thr Val Phe Val Cys Ala Leu Trp Gly Ala lie 
565 570 575 



Leu Leu Met Gly Val Thr Asp Pro Leu Gly Gly lie Asn Val Leu Phe 
580 585 590 



Pro Leu Phe Gly lie Ala Asn Gin Leu Leu Ala Ala lie Ala Leu Ala 
595 600 605 



Leu Val Leu Val Val Val Val Lys Lys Gly Leu Tyr Lys Trp Ala Trp 
610 615 620 



lie Pro Ala Val Pro Leu Ala Trp Asp Leu lie Val Thr Met Thr Ala 
625 630 635 640 



Ser Trp Gin Lys lie Phe His Ser Asp Pro Ala lie Gly Tyr Trp Ala 
645 650 655 



Gin Asn Ala Asn Phe Arg Asp Ala Lys Ser Gin Gly Leu Thr Glu Phe 
660 665 670 



Gly Ala Ala Lys Ser Pro Glu Ala lie Asp Ala Val lie Arg Asn Thr 
675 680 685 



Met He Gin Gly He Leu Ser He Leu Phe Ala Val Leu Val Leu Val 
690 695 700 



Val Val Gly Ala Ala He Ala Val Cys He Lys Ser He Arg Ala Arg 
705 710 715 720 



Ala Ala Gly Thr Pro Leu Glu Thr Thr Glu Glu Pro Asp Thr Glu Ser 
725 730 735 



Glu Phe Phe Ala Pro Thr Gly Phe Leu Ala Ser Ser Arg Asp Lys Glu 
740 745 750 



Val Gin Ala Met Trp Asp Glu Arg Tyr Pro Gly Gly Ala Pro Val Ser 
755 760 765 



Ser Gly Gly His 
770 



<210> 6 
<211> 20 
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<212> 
<213> 



Corynebacterium glutamicum 



DNA 



<400> 6 

caccctactg aacagcttgg 



20 



<210> 7 
<211> 20 
<212> DNA 

<213> Corynebacterium glutamicum 
<400> 7 

cagtgcatga gtaagagcca 20 
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